HEAT SINK STRUCTURE WITH FLEXIBLE HEAT DISSIPATION PAD 
BACKGROUND OF THE INVENTION 

Field of the Invention 

The invention relates to an improvement of a heat sink module and, in particular, to a heat 
5 sink module having a flexible heat dissipation pad to facilitate the assembling of the heat sink 
module to a CPU without damaging the surface of the CPU. 

Description of the Related Art 

Conventionally, a phase-change heat dissipation pad melts due to the heat generated by the 
CPU. After the electronic devices being turned off, the phase-change heat dissipation pad 

10 would cool down and binds the heat sink module to the CPU tightly. Since the heat sink 
module is bonded to the CPU, it is hard the separate the heat sink module from the CPU. The 
CPU tends to be pulled out together with the heat sink module, which results in the distortion or 
breakage of the CPU pins. In view of this, it is necessary to have someone to deal with the 
CPUs with the distorted or broken pins, which requires additional manpower and enhances the 

15 manufacturing cost. 

A heat sink module often needs to be disassembled due to rework or maintenance purposes. 
Since the heat dissipation pad is melted, it needs to be replaced to keep normal heat dissipation 
effects. Furthermore, in view of the highly changeable demands of the market, the CPU must 
be disassembled to replace a new heat dissipation pad after quality test and before shipping. 
20 During such operation procedure, the heat dissipation pad may be replaced two to four times. If 
the cost of a heat dissipation pad is 6.3 dollars, it is necessary to pay an extra cost of 12.6 to 25.2 
dollars. This extra cost does not include the costs incurred by the carelessness of the workers. 

Since the heat sink module is bonded to the CPU via the heat dissipation pad, an additional 
tool is needed to disassemble the heat sink module. Furthermore, one needs to clean the wax on 

25 the surface of the CPU, re-apply the heat sink paste, and attach a new heat dissipation pad. 
These operations require an additional worker and extra work hours (about 30 minutes), and the 
worker may taint the housing of the electronic device since he/she may touch the heat sink paste 
when applying the heat sink paste and replacing the heat dissipation pad. The QA department 
or the customers may reject the products due to the tainted appearance. This would results in 

30 extra costs, not to say the additional tools, the additional manufacturing process, and the 
probable additional molding process if the housing needs to be reworked. 



l 



SUMMARY OF THE INVENTION 



In view of the above, an objective of the invention is to provide an improved heat sink 
module, which would facilitate the disassembly of the heat sink module and to protect the 
surface of the CPU to prolong its life. 

5 Another objective of the invention is to provide an improved heat sink module, which 

would reduce the cost due to rework, maintenance or the replacements of the heat dissipation 
pads. Furthermore, it would avoid the housing of a electronic device to be tainted. 

To achieve the above objectives, the heat sink module according to the invention includes a 
heat dissipation pad. The heat dissipation pad is flexible and has a cambered shape, and is 
10 pressed to become a flat plate when disposed between the heat sink module and a CPU. The 
heat dissipation pad restores to its original cumbered shape and lifts the heat sink module away 
from a CPU when a fixing device that fixes the heat sink module to the CPU is disabled. 
Therefore, one can easily removes the heat sink module without any additional tools or processes, 
thus solves the problems in the prior art. 

15 BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective schematic diagram showing a heat sink module according a preferred 
embodiment of the invention. 

FIG 2 A is a partial side view illustrating the corresponding relationship between a CPU and 
the heat sink module according to the preferred embodiment of the invention. 

20 FIG. 2B is a schematic diagram showing the assembling procedure of the heat sink module 

according to the preferred embodiment of the invention. 

FIG 2C is a schematic diagram showing heat sink module assembled with the CPU 
according to the preferred embodiment of the invention. 

FIG 2D is a schematic diagram showing the disassembling procedure of the heat sink 
25 module according to the preferred embodiment of the invention. 

DETAnjED DESCR IPTION OF THE PREFERRED EMBODIMENTS 

FIG 1 is a perspective schematic diagram showing a heat sink module according a preferred 
embodiment of the invention. As shown in FIG 1, the heat sink module 1 includes a heat 
dissipation pad 11, a base 12, a heat conducting plate 13, a heat pipe 14, a plurality of heat 
30 dissipation fins 15, a fan 16 and a heat dissipation paste 17. The heat dissipation pad 11 is 



disposed between the heat sink module 1 and a CPU 21 (not shown in the figure), and has a 
flexible portion 112. The flexible portion 112 is in a shape of a cambered plate, and can lift the 
heat sink module 1 when disassembling the heat sink module 1 from the CPU 21. The material of 
the flexible portion 112 may be heat dissipation material (such as copper). 

5 The base 12 of the heat sink module 1 has a fixing device 121. The fixing device 121 

fixes the heat sink module 1 in a portable electronic device, and the heat conducting plate 13 is 
fixed to the base 12. When the heat sink module 1 is fixed in the portable electronic device, the 
heat conducting plate 13 and the heat dissipation pad 11 is pressed with each other tightly, and 
the heat pipe 14 is coupled to the heat conducting plate 13. The heat pipe 14 brings away the 

10 heat accumulated at the heat conducting plate 13, and the heat dissipation fins 15 is coupled with 
the other end of the heat pipe 14 to increase the heat dissipation surface area. The fan 16 is 
provided beside the heat dissipation fins 1 5 to enhance the heat dissipation efficiency so as to 
avoid the over-high temperature. When the heat sink module 1 is provided inside the portable 
electronic device, to prevent the clearance between the heat dissipation pad 11 and the heat 

15 conducting plate 13, heat dissipation paste 17 is applied between the heat dissipation pad 11 and 
the heat conducting plate 13 to enhance the heat dissipation efficiency. 

FIG 2A is a partial side view illustrating the corresponding relationship between the CPU 
21 and the heat sink module 1 mentioned above. The heat sink module 1 shown in FIG 2 A is 
not assembled with the CPU 21, and the flexible portion 112 of the heat dissipation pad 11 
20 remains in a shape of a cambered plate. A fixing portion 1 1 1 is provided at one side of the heat 
dissipation pad 11 to fix the heat dissipation pad 1 1 to one side of the base 12. 

FIG 2B is a schematic diagram showing the assembling procedure of the heat sink module 
according to the preferred embodiment of the invention. The flexible portion 112 of the heat 
dissipation pad 11 is pressed against the CPU 21, and is deformed accordingly due to the 
25 pressing force. 

FIG 2C is a schematic diagram showing heat sink module assembled with the CPU 
according to the preferred embodiment of the invention. In FIG. 2C, the flexible portion 112 of 
the heat dissipation pad 11 is pressed against the CPU 21 completely, and is substantially flat 
between the heat conducting plate 13 and the CPU 21. 

30 FIG 2D is a schematic diagram showing the disassembling procedure of the heat sink 

module according to the preferred embodiment of the invention. After the fixing device 121 is 
disabled, due to the resilience the flexible portion 112, the heat dissipation pad 11 restores into its 
original cumbered shape and lifts the heat sink module 1 away from the CPU 21 without 



damaging its surface. Therefore, one can easily removes the heat sink module 1 without any 
additional tools or processes. 

The advantages of the invention are as follows: 

1. Since the heat dissipation pad 11 has been treated with a heat treatment of 350 to 400 
5 degrees centigrade during its manufacturing process, its elasticity would not be reduced due to 

the press force between the heat sink module 1 and the CPU 21 or the heat generated by the CPU 
21. Therefore, the flexible heat dissipation pad 11 would restore to its original cambered shape 
even after assembled with the CPU 21 for a long time. Since the press force is disappeared 
after disabling the fixing device 121, the heat dissipation pad 11 would restore to its original 
10 cumbered shape and lifts the heat sink module 1 away from the CPU 21 without damaging its 
surface. Therefore, one can easily removes the heat sink module 1 without any additional tools 
or processes. 

2. Since the heat dissipation pad 11 according to the invention may be made of copper, its 
heat conducting effect is similar to the conventional heat dissipation pads. The test results are 

15 very close under the same test environment. For example, using a 2.0 GHz CPU as a test 
platform, the temperature of the CPU using a conventional heat dissipation pad is 67 degrees 
centigrade, and the temperature of the CPU using the disclosed heat dissipation pad 11 is 68 
degrees centigrade. Using a 1.8 GHz CPU as a test platform, the temperatures of the CPU 
using a conventional heat dissipation pad and using the disclosed heat dissipation pad 11 are 

20 about 77-78 degrees centigrade. Using a 2.8 GHz CPU as a test platform, the temperature of 
the CPU using a conventional heat dissipation pad is 75 degrees centigrade, and the temperature 
of the CPU using the disclosed heat dissipation pad 11 is 74 degrees centigrade. Since the 
operating time is the same and no abnormal events take place, it can be proved that the heat 
dissipation effects are almost the same. 

25 3. Using the heat dissipation pad 11 according to the invention, no additional tools are 

required to remove the heat sink module from the CPU. Since different types of heat sink 
modules are required for different types of electronic devices, engineers often design various 
kinds of tools to remove the heat sink module 1 without damaging the CPU 21. With the heat 
dissipation pad 11 according to the invention, the costs of designing and using the additional 

30 tools can be saved. Moreover, the invention is also suitable for desktop computers and chipsets. 

To sum up, the invention provides a heat sink module that resolves various problems in the 
prior art. Furthermore, the invention would reduce the cost due to rework, maintenance or the 
replacements of the heat dissipation pads. 



While the invention has been described with reference to a preferred embodiment, this 
description is not intended to be construed in a limiting sense. Various modifications of the 
embodiment will be apparent to persons skilled in the art upon reference to the description. It is 
therefore intended that the appended claims encompass any such modifications. 
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